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• The purpose of this training is to provide the tools needed and specific training to 
evaluate residential compliance with the 2009 IECC.  It will also provide useful 
training in general residential field inspection for energy code compliance. The 
recommended background for taking this class is significant experience and/or 
certification on the IECC in a plan review or inspection capacity.

• With the goal of providing complete and engaging materials, this presentation 
includes both speaker notes and an essential video clip on plan review.

– We encourage you to review the speaker notes.

– The presentation is not complete without the video clips.  They  can be viewed if 
you have windows media player, or comparable software.

– If you are downloading the materials to your computer, the presentation and clips 
must be kept in the same folder.

• Feedback on these materials is welcome, and should be directed to 
techsupport@becp.pnl.gov, please not e the title of the training materials in the 
subject line.

How to Use this Presentation

mailto:techsupport@becp.pnl.gov�
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• Objectives and Benefits of Adopting Building Energy 
Codes and Measuring Compliance

• Compliance Evaluation Procedures
– Sample Populations
– Sample Size
– Sample Distribution
– Sample Makeup
– Assigning Compliance Rates

• Individual Building Metrics
• State Compliance Rates

• Using the Evaluation Checklists

Training Outline

Presenter
Presentation Notes
The purpose of this training is to provide the tools needed and specific training to evaluate residential compliance with the 2009 IECC.The recommended background for taking this class is significant experience and/or certification on the IECC in a plan review or inspection capacity.While our focus will be on using the evaluation checklist, we will also provide highlights of:Objectives and Benefits of Adopting Building Energy Codes and Measuring ComplianceOnsite Compliance Evaluation ProceduresGenerating a SampleIncluding RenovationsAssigning Compliance RatesGenerating Metrics for New Construction and RenovationsBECP has other materials that will provide complete information on developing evaluation and compliance programs, and are less focused on the actual building evaluation. This presentation is part of a full suite of materials on building energy codes. Please see the resources information at the conclusion of this presentation.
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U.S. Energy Use

Energy Use in Buildings

Presenter
Presentation Notes
Energy use in buildings makes up a very significant piece of the pie. Some sobering statistics help drive home the reality of building energy use:Nearly 5 million commercial buildings and 115 million residential households in the United States consume nearly 40 percent of the nation’s total �primary energy (1)Buildings consume 70 percent of electricity in the United States (2)In 2007, carbon dioxide emissions attributable to lighting, heating, cooling, cooking, refrigeration, water heating, and other building services totaled 2517 million metric tons—40 percent of the U.S. total and 8 percent of the global total. (3)Clearly, building energy use must be addressed to protect the interests of individual consumers, our nation, and the world. Building energy codes are a critical component of the effort to curb the ever-growing impacts of building energy use. 1. Energy Information Administration, Annual Energy Review 2007, Figure 2.1a, Energy Consumption by Sector Overview.http://www.eia.doe.gov/emeu/aer/consump.html.2. U.S. Energy Information Administration. Electric Power Annual Report. Table 7.2. Retail Sales and Direct Use of Electricity to Ultimate Customers by Sector,  by Provider, 1996 through 2007 (Megawatthours). http://www.eia.doe.gov/cneaf/electricity/epa/epat7p2.html.3. Source: U.S. Energy Information Administration, Electric Power Annual 2007, State Electricity Profiles 2007, United States.
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Code Benefits

Reduced energy consumption 
by approximately 0.5-quadrillion 
Btu per year by 2015,
and 3.5-quadrillion
Btu per year
by 2030.

Rising cost savings
more than $4 billion

per year back in
homeowners’ pockets by 2015, 
a figure that could rise to over 
$30 billion per year by 2030

Reduced CO2 emissions
by roughly 3 percent in terms of 

the projected national CO2
emissions in 2030. 

Presenter
Presentation Notes
Building energy codes set minimum efficiency boundaries that bring about vital, tangible benefits.  Not surprisingly, better codes mean better benefits. Recent research shows that if building energy codes* were upgraded to be 30 to 50 percent more stringent, adopted among states, and effectively implemented (1) , excellent progress would be made in the areas of energy consumption, cost savings, and CO2 emissions reduction: ● Reduced energy consumption—by approximately 0.5-quadrillion Btu per year by 2015, and 3.5-quadrillion Btu per year by 2030. This is equivalent to the power generated by 260 medium power plants. (2) ● Rising cost savings—more than $4 billion per year back in homeowners’ pockets by 2015, a figure that could rise to over $30 billion per year by 2030. Even accounting for increased up-front efficiency investment costs, net benefits are quite significant. ● Reduced CO2 emissions—by roughly 3 percent in terms of the projected national CO2 emissions in 2030. 1. Belzer D, M Halverson, and S McDonald. 2009. A Retrospective Analysis of Commercial Building Energy Codes: 1990-2008, Draft. Building Energy CodesProgram, Pacific Northwest National Laboratory, Richland, Washington.2. 450 MW as a typical power plant size was based on the range in size of power plants installed in 2006. Refer to the following to see the complete range:Buildings Energy Data Book, Table 6.2.7, “Characteristics of New and Stock Generating Capacities, by Plant Type.” http://buildingsdatabook.eere.energy.gov/TableView.aspx?table=6.2.7.*2006 International Energy Conservation Code® (IECC) and ANSI/ASHRAE/IESNA5 Standard 90.1-2004This presentation provides tangible assistance to evaluators and inspectors determining compliance with the 2009 IECC, an effort which will support all of these objectives.
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Baseline:  IECC and ASHRAE 90.1

IECC applies

Both IECC and ASHRAE 90.1 apply,  
ASHRAE 90.1 likely used

Both IECC and ASHRAE 90.1 apply,
either used to comply

Presenter
Presentation Notes
Which Codes Apply in Which Building Types? States are focused on adopting the 2009 IECC and ASHRAE 90.1-2007.  Today we are going to focus on compliance with the residential provisions of the 2009 IECC.
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• 44 each of new residential and new commercial, and 44 
each of renovations to existing residential and 
commercial

• Distributed throughout states based on climate zone 
and population

• Distributed over a representative sample of different 
building sizes and uses

Sample Size and Distribution

Presenter
Presentation Notes
How many buildings should be evaluated and how are they distributed? This is one of the first questions that arises regarding statewide evaluation. We will briefly take a look at how to develop a sample, and how it can be distributed across climate zone, population, and different buildings sizes and uses.
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Statewide Evaluation Procedures
Sample Populations

Residential Renovations:  Any work on or in existing residential buildings 
where all or part of the work being performed is required to meet code and for 
which a permit was issued, including additions, alterations, and repairs

Evaluating compliance of
four distinct building populations:
• Residential new construction
• Commercial new construction
• Residential renovations
• Commercial renovations

Presenter
Presentation Notes
BECP recommends compliance measurement procedures based on the evaluation of a statistically significant number of buildings in each of the following four building populations:Residential new construction Commercial new construction Residential renovations Commercial renovations.BECP recommends that the state report these compliance results separately, rather than attempt to combine the four specific compliance metrics for an overall state compliance score. It is quite possible that a state will find that their compliance rate is above 90% in one metric (e.g., new residential construction), but does not attain 90% in another (e.g., commercial renovations). This method of reporting provides some value in determining where activities that affect compliance may need to be strengthened.In most states, residential construction is defined as one- and two-family attached and detached dwellings, townhouses and multifamily structures three stories or less above grade and containing dwelling units (e.g., apartments, condominiums and cooperatives).  All other residential construction (hotels, motels, and dormitories of a transient nature), regardless of height, are considered commercial buildings, as are all other non-residential buildings.RenovationsWhile one approach for determining compliance for renovations would be to include them with new construction, this creates an inequity in the derivation of a state metric.  The energy impact of a minor alteration or small addition is not comparable to the energy impact of a new building. Even among renovations, there exists a wide disparity in the impact that different renovations will have (e.g., a lighting retrofit vs. “gutting” the entire building shell). For these reasons, BECP recommends that renovations be sampled independently of new construction, and that the state renovation metric be derived differently than for new construction.
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Onsite Compliance Evaluation Procedures 
Generating a Sample

Presenter
Presentation Notes
For most states, BECP recommends a minimum sample size of 44 in each population. This recommended minimum number of buildings will vary by state, starting with a minimum of 44 buildings but incorporating fewer or more samples depending on the degree of building construction in each of the four building populations within the state:Residential new construction Commercial new construction Residential renovations Commercial renovations.In developing the suggested sample sizes, BECP leans heavily toward a secondary goal of providing a cost-efficient method for measuring compliance. Therefore, a larger sample of buildings within that state will be necessary if a state wishes to achieve additional goals with enhanced estimates of compliance rates for specific climate zones, jurisdictions, utility areas, or buildings with specific attributes.
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Onsite Compliance Evaluation Procedures 
Distribution

Presenter
Presentation Notes
Distribute the Survey Sample Across Climate ZonesTo identify the sample distribution, the climate zones defined in the energy codes for each state will be used along with the average number of new building starts in each climate zone. This process relies on the use of recent building starts or permitting data, a private sector data source, or census data for residential buildings.  BECP has access to several data sources that can be used in generating and distributing a random sample, and is available to assist states in this process.
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Onsite Compliance Evaluation Procedures
Generating Individual Building Metrics

95% 75% 100% 80% 100% 100% 100% 90% 95% 100%

Evaluated buildings are each assigned a compliance rating of 
0–100% based on the proportion of code requirements that 
each has met, and the evaluated buildings’ scores within a 
state are averaged to derive an overall compliance metric 
with an associated confidence.

Presenter
Presentation Notes
Checklists for Energy Code RequirementsThe materials being developed by BECP include checklists of energy code requirements that can be used by evaluators to gather relevant data. Checklist items have been clustered into multiple tiers, and each tier is given a different weight in determining the overall building metric. The residential code checklist requirements are clustered into two tiersThe commercial code checklist requirements are clustered into three tiers. A building which meets all of the code requirements listed on the appropriate checklist will be deemed to comply with the code and will receive a compliance rating of 100%.  Failure to meet one or more items on the checklist will result in a compliance rate below 100%. The requirements in each tier will be weighted differently, with Tier 1 items receiving 3 points, Tier 2 items receiving 2 points, and Tier 3 items receiving 1 point. The building metric is determined by summing the points received, and dividing by the possible points.  The checklists can also be used for renovations, but BECP does not recommend that individual building scores be assigned to renovations.
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Onsite Compliance Evaluation Procedures 
Generating State Metrics

Presenter
Presentation Notes
Generating State MetricsEach building within the new residential and new commercial populations generally has to meet the same code requirements (e.g., the number of checklist items evaluated for each building in the sample would be comparable). Therefore, the overall state metrics for commercial and residential new construction will be derived by averaging all individual building scores within the population. For commercial buildings only, the average individual scores will be weighted by building size strata and will be weighted according to the proportion of total square footage constructed within each stratum. Renovations and MetricsRenovated buildings, on the other hand, can vary greatly in the number and type of code items that must be evaluated. Renovation samples will be evaluated as a group of observations (e.g., inspected code requirements), where some renovations will contribute only a few observations and some will contribute substantially more. The state-wide compliance metric for renovations will be derived by taking the total number of checklist items that are evaluated for all buildings as the divisor and the number of those items that are in compliance as the numerator, multiplied by 100. This calculation will not result in an individual metric being assigned to each building as was suggested for new construction.In measuring overall state compliance, BECP does not recommend using above-code buildings to offset non-compliant buildings. The goals of this effort are to understand and improve code compliance, which in some states is considered a mandated baseline for new construction.  If 50% of the buildings are above-code by a given amount, and 50% of the buildings are below code by that same amount, the goals of this effort would be to bring the below-code buildings into compliance.   
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● Developed by Climate Zone
● Support for various compliance approaches
 Prescriptive
 Trade-Off
 Performance

● Divided into phase of construction
● Code requirements are divided into tiers based on energy impact
● Values and comments will be captured, including generic 

information (building type, use, size, etc.)

Onsite Compliance Evaluation Procedures  -
Evaluating the Buildings

Presenter
Presentation Notes
Evaluating the Buildings with the ChecklistsBECP has developed checklists of energy code requirements which can be used by evaluators to gather relevant data. They can also be used by building departments as an inspection tool.The checklists were designed to be comprehensive, so that they do not have to be modified. Evaluators will be able to select ‘not applicable’ for any checklist item that is not applicable to the building being evaluated. The same checklists will be used for new construction, additions, and renovations. For renovations and additions, this might result in a large number of items being deemed ‘not applicable.’ Different checklists will be developed for each climate zone, however, and the code requirement for that climate zone will be incorporated directly into the checklist item (e.g., a checklist item for inspecting the wall insulation R-value will include the prescriptive wall R-value for that climate zone). The checklist provided in this training is for Climate Zone 3.The checklists are being developed to collect as much information as possible without providing a great deal of additional burden on the evaluator’s time. The checklists will require the following:Making a notation of the R-values of insulation installed in the building envelope assembliesFenestration U-factors and SHGC valuesCommercial building equipment efficienciesHeating and cooling equipment capacitiesInfiltration and duct leakage test resultsCommercial building lighting system controls and connected lighting loadsGeneric information about the building being evaluated (such as the compliance approach and the conditioned floor area of the building).
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Onsite Compliance Evaluation Procedures 
Composite Samples

Presenter
Presentation Notes
Difficulties Gathering DataMany energy code requirements can only be inspected at specific times during the building’s construction. There may be difficulties gathering data on all code requirements for a single building during the appropriate stage of construction.  This would require timely and repeated visits to the construction site over a period of time, which may not always be feasible.  Knowing from initial foundation inspection that a single building would be the subject of data gathering on code compliance during the entire course of construction could adversely affect the intended random nature of the compliance evaluations. The following two approaches can be used to help address this challenge by evaluating different aspects of multiple buildings to generate a single sample:  Construction Phases ApproachPrimary Building ApproachConstruction Phases Approach The checklist items will be grouped in sections corresponding to the phase of construction where the checklist item is typically inspected. The checklists can be used to gather data during different stages of construction on different buildings that have the same general attributes. This will yield a resulting single composite building compliance evaluation in lieu of evaluating a single building throughout construction.  This is commonly done in residential studies, where evaluators may visit a site where multiple buildings are being simultaneously constructed (e.g., housing subdivision, condominium or apartment complex, or commercial office park) with construction in varying stages occurring at the same time. Where multiple buildings are used for a single evaluation, the buildings must come from the same jurisdiction and be of similar types.
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C O M P L I A N C E   A P P R O A C H E S

Prescriptive PerformanceTrade-off

Using the Evaluation Checklists

Presenter
Presentation Notes
Compliance ApproachesA building may comply by any of three approaches; prescriptive, trade-off, or performance. The checklists will be generic enough to be used with any of these compliance approaches. Evaluators will be instructed to review the energy code compliance documentation submitted with the plans. If documentation supporting a trade-off or performance approach is not available, the evaluation of the building will be based on the prescriptive compliance path.  Code compliance evaluations provide an opportunity to collect a great deal of previously unavailable data on real buildings in real world situations. Therefore, the checklists were developed to collect as much information as possible without imposing a great deal of additional burden on the evaluator’s time. As an example, very little information exists that can answer questions such as: What percentage of buildings comply with each of the three compliance approaches (prescriptive, trade-off, and performance)?Do large commercial buildings tend to have better or worse compliance than small commercial buildings?Do differences in building types show differences in energy code compliance rates?  
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Evaluating the Buildings

Presenter
Presentation Notes
Completing the General Information SectionAll inputs at the top of the first page of the checklist should be completed. Some of these inputs are repeated on the beginning of each construction stage. Where a single building is being evaluated for each stage of construction, the duplicate inputs can be ignored. Where different buildings are used for completing different stages of construction, the top portion of each checklist stage must be completed for each different building evaluated.
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17
NASEO Energy Code Workshop/Webinar 
February 4-5, 2010

17

Using the Evaluation Checklists

Residential Checklist Inspection 
Stages 

•Plan Review
•Foundation
•Framing/Rough-In
•Insulation
•Final

Presenter
Presentation Notes
Inspection StagesThe evaluation checklist is broken down into the following 5 stages:Plan ReviewFooting and FoundationFraming/Rough-InInsulationFinal
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Using the Evaluation Checklists
Play Video

Presenter
Presentation Notes
Determine Your DocumentationDetermine if a complete set of plans/construction drawings, specifications, and energy code compliance documentation is available in the building department. If there is no building department or the locality does not conduct plan review, this information should be obtained from the registered design professional or builder having responsibility for the project. If documentation indicating a trade-off or performance approach is not provided, a prescriptive approach must be assumed for verifying compliance.

http://www.youtube.com/watch?v=3_a9kZUvKLY�
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Using the Evaluation Checklists
Foundation Inspection Provisions

Presenter
Presentation Notes
The foundation inspection provides an ensure the foundation is properly insulated.
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Using the Evaluation Checklists
Slab Edge Insulation R-Value

 Insulation can be cut at 
45 degree angle

 Verify R-values

 After back fill

FO1 [402.2.8, 303.2]1 Slab edge insulation R-value. Installed per manufacturer’s instructions. 

Presenter
Presentation Notes
Slab Edge Insulation and InstallationDetermine and record the R-value of slab insulation from the label on the insulation or from manufacturer shipping materials available onsite. Slabs are required to be insulated where the floor surface is less than 12 in. below grade. Slab insulation must be inspected prior to pouring the slab—when the insulation installation is completely visible. Insulation location can be vertical or horizontal inside the foundation wall, however, it must start at the top surface the slab and extend downward to completely cover the slab edge. It can also be located outside the foundation wall. Where insulation is located outside the wall and where it extends horizontally away from the building, it must be protected by pavement or at least 10 in. of soil. If the area has been designated as having heavy termite infestation, then insulation is not required and should be so noted. Verify that insulation is installed according to manufacturer’s instructions.
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Using the Evaluation Checklists
Slab Edge Insulation Depth/Length

FO2 [402.2.8]1 Slab edge insulation depth/length 

Presenter
Presentation Notes
Slab Edge Insulation Depth/LengthMeasure and record the length of the slab insulation from the top of the insulation, which must be at the same level as the top of the floor slab, vertically and/or horizontally along the insulation path. The insulation application must be continuous in order to comply with the code.
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Using the Evaluation Checklists
Basement Wall Exterior Insulation

FO3 [402.1.1, 303.2]1 Basement wall exterior insulation R-value. Installed per manufacturer’s 
instructions.

Presenter
Presentation Notes
Basement Wall Insulation and InstallationDetermine and record the R-value of exterior insulation applied to a wall associated with a conditioned basement or a basement that is unconditioned but does not have the floor above and other components separating the basement from the rest of the building insulated as part of the building envelope. A basement wall is one that is at least 50% below grade. This inspection must be done immediately prior to backfilling when the insulation installation is completely visible. Verify that the insulation is installed according to manufacturer’s instructions.
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Using the Evaluation Checklists
Basement Wall Insulation

FO4 [402.2.7]1 Basement wall exterior insulation depth 

Presenter
Presentation Notes
Basement Wall Insulation DepthMeasure and record the length of basement wall insulation on the exterior of the wall from the top of the basement wall to the basement floor or until the insulation stops. For the prescriptive approach, the insulation length must be the lesser of 10 feet or to the top of the basement floor. For alternative approaches, verify the installation by reviewing the energy code compliance documentation.
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Using the Evaluation Checklists
Crawl Space Wall Insulation

FO5 [402.2.9, 303.2]1 Crawl space wall insulation R-value. Installed per manufacturer’s 
instructions.

Presenter
Presentation Notes
Crawl Space Wall Insulation and InstallationDetermine and record the R-value of insulation applied to the interior or exterior of walls associated with crawl spaces that are not ventilated to the outside. If the crawl space is ventilated, the floor above the crawl space must be insulated instead of insulating the crawl space walls. Insulation installed on the exterior of the foundation wall must be inspected when the insulation is completely visible, immediately prior to backfilling. Insulation installed on the interior of the foundation wall will typically be inspected during the insulation inspection, in which case this checklist item may be left blank until that inspection stage. Insulation must be installed according to manufacturer’s instructions.
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Using the Evaluation Checklists
Insulation Protection

Gravel Base

FO7 [303.2.1]2 Insulation protection

Presenter
Presentation Notes
Insulation ProtectionDetermine that all slab, basement wall, or crawl space insulation exposed to the outside is protected from damage by an opaque covering.
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Using the Evaluation Checklists
Framing Inspection Provisions

Presenter
Presentation Notes
Checklist items included as Framing Inspection Provisions provide an opportunity to address glazing requirement, ensure the ducts were properly sealed, and other key issues.
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Using the Evaluation Checklists
Floor Insulation R-Value

FR1 [402.1.1, 402.2.5, 
402.2.6, 303.2]1

Floor insulation R-value (requirement varies depending on floor 
type). Installed per manufacturer’s instructions.

Presenter
Presentation Notes
Floor Insulation R-Value and InstallationDetermine and record the R-value(s) of insulation applied to any wood-framed, steel-framed, or raised (e.g., not slab on grade) concrete floor associated with the building thermal envelope. If continuous insulation is installed, record the R-value of foam board insulation from the label on the insulation or from manufacturer shipping materials available onsite. Verify that floor insulation is installed in accordance with the manufacturer’s installation instructions, that all places in the floor that will accommodate insulation are insulated, and that the insulation is installed in direct contact with the underside of the subfloor decking. Verify the installation instructions are onsite or are readily available to the insulation contractors/installers. This inspection must be done prior to completion of subsequent construction that would make the insulation inaccessible. 
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Using the Evaluation Checklists
Glazing & Skylights

● Determine and record the U-factor(s) for the window, 

door, and glass block assemblies installed in the 

building envelope that are not skylights (e.g., are at 

least 15 degrees from vertical), including fenestration 

assemblies installed in a sunroom that is thermally 

isolated from the rest of the building. 

FR2 [402.1, 
402.3.3,
402.3.5]1

Glazing U-factor (including sunrooms)

FR3 [402.1, 
402.3.5]1

Skylight U-factor (including sunrooms)3

FR4 [303.1.3]1 NFRC labels present 

FR5 [402.1.2,
402.3.3]1

Glazing SHGC value4

Presenter
Presentation Notes
Glazing U-FactorDetermine and record the U-factor(s) for the window, door, and glass block assemblies installed in the building envelope that are not skylights (e.g., are at least 15 degrees from vertical), including fenestration assemblies installed in a sunroom that is thermally isolated from the rest of the building. This information should be available from the NFRC label applied to the assembly, from packaging associated with the product, or by recording the manufacturer make and model number and frame type and looking up the information from the manufacturer’s web site or www.nfrc.org. If default U-factors were used from Table 303.1.3 of the IECC, verify the make and model number and frame type found in the field matches those on the approved plans. For the prescriptive approach only, up to 15 ft2 of the total glazed fenestration, including skylights, need not meet the specified U-factor in the code. Skylight U-FactorDetermine and record the U-factor for skylights and roof windows (e.g., glazing that is at least 15 degrees from vertical) installed in the building envelope, including skylights installed in a sunroom that is thermally isolated from the rest of the building. This information is available from:An NFRC label applied to the assemblyPackaging associated with the productRecording the manufacturer make and model number and frame type and looking up the information from the manufacturer’s web sitewww.nfrc.org.  If default U-factors were used from Table 303.1.3 of the IECCVerify the make and model number and frame type found in the field match those on the approved plans. For the prescriptive approach only, up to 15 ft2 of the total glazed fenestration, including skylights, need not meet the specified U-factor in the code. NFRC LabelsDetermine if fenestration assemblies (skylights, roof windows, vertical windows, doors, or glass block) have NFRC labels and are certified as meeting referenced NFRC standards. If not, verify that compliance was based on the default U-factor and SHGC values from Table 303.1.3 in the code. Glazing SHGC ValuesDetermine and record the SHGC for all fenestration (skylights, roof windows, vertical windows, doors, or glass block) installed in the building envelope. This information should be available from the NFRC label applied to the assembly, from packaging associated with the product or by recording the manufacturer make and model number and frame type and looking up the information from the manufacturer’s web site or www.nfrc.org.  If default U-factors were used from Table 303.1.3 of the IECCVerify the make and model number and frame type found in the field match those on the approved plans. For the prescriptive approach only, up to 15 ft2 of the total glazed fenestration need not meet the specified U-factor in the code. Indicate in the comments column the total area of any non-complying products.
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Using the Evaluation Checklists
Mass Wall Insulation and Installation

FR6 [402.1.1, 303.2]1 Mass wall exterior insulation R-value. Installed per manufacturer’s 
instructions.

Presenter
Presentation Notes
Mass Wall Insulation and InstallationDetermine and record the R-value(s) of insulation applied to the mass walls associated with the building thermal envelope other than basement walls. �An above-grade wall is one that is less than 50% below grade. This inspection must be done prior to application of interior finish and after service systems are installed within the wall and/or before exterior finish that would hide the insulation and prohibit complete inspection of the installation. If insulated concrete forms are used, consult the manufacturer’s specified R-value for the product. Determine that mass wall insulation is installed in accordance with the manufacturer’s installation instructions and all places in or on the mass wall that will accommodate insulation are insulated. Verify that the instructions are available onsite or are readily available to the insulation contractors/installers. 
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Using the Evaluation Checklists
Duct  System in the Home

Courtesy: WSU Extension Energy Program

Presenter
Presentation Notes
Air Duct SystemA network of tubes circulates conditioned air throughout the home and returns unconditioned air back to the heating or cooling system to be recirculated. 

http://www.youtube.com/watch?v=Xq9ibse9l24�
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Using the Evaluation Checklists
Duct Insulation

FR7 [403.2.1]1 Duct insulation 

Presenter
Presentation Notes
Duct InsulationDetermine and record the R-value(s) of insulation applied to, or used in, the manufacture of heating and/or cooling ducts that are not completely inside the building thermal envelope (e.g., are located outside the conditioned space). 

http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/852.jpg�
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Using the Evaluation Checklists
Duct Leaks 

Courtesy: WSU Extension Energy Program

Presenter
Presentation Notes
Duct LeaksDuct leaks in unconditioned space can cause from 10 to 40% energy increase.

http://www.youtube.com/watch?v=PpLxqPPygR8�
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Using the Evaluation Checklists
Duct Sealing

Ducts, air handlers, filter boxes, and 
building cavities used as return air ducts 
have joints and seams sealed.

FR8 [403.2.2]1 Duct sealing complies with listed sealing methods

Presenter
Presentation Notes
Duct Sealing Verify that all ducts, air handlers, filter boxes, and building cavities used as return air ducts have joints and seams sealed.Verify before application of any duct insulation and before the ducts are made inaccessible for inspection by subsequent construction.Where flexible ducts are installed, containing insulation as an integral component of the duct, conduct the inspection for duct sealing before the connections of the flex duct are taped. 

http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/185.jpg�
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Using the Evaluation Checklists
Duct Tightness Testing

@Loel’s 
house

Courtesy 
of NREL

FR9 [403.2.2]1 Duct tightness testing 

Presenter
Presentation Notes
Duct Tightness Testing Verify that the ducts and air handler, if not completely located inside the conditioned spaces, were tested for tightness. If tested: Record when the test was conducted (pre-construction or rough in)The leakage rate from the testThe specifications under which the test was administered. This information should be available on a test report by the entity conducting the test. 



BUILDING ENERGY CODES UNIVERSITY www.energycodes.gov/training

35

35

Using the Evaluation Checklists
Building Cavities as Supply Ducts

FR10 [403.2.3]1 Building cavities NOT used for supply ducts

Presenter
Presentation Notes
Building Cavities as Supply DuctsVerify that no building cavities are used as supply ducts (e.g., function to actually form the duct).

http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/1360.jpg�
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Using the Evaluation Checklists
HVAC Piping Insulation

FR11 [403.3]2 HVAC piping insulation 

Presenter
Presentation Notes
HVAC Piping InsulationDetermine and record the R-value(s) of insulation applied to HVAC system piping, regardless of locationRecord the design temperature of the fluids being conveyed in the piping. Inspection must be done prior to application of additional pipe coatings (or subsequent construction that would make the piping inaccessible for inspection). 
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Using the Evaluation Checklists
Outdoor Intake/Exhaust Openings

FR12 [403.5]2 Dampers Installed on all outdoor Intake and exhaust openings

Presenter
Presentation Notes
Outdoor Intake/Exhaust OpeningsIdentify all outdoor intake and exhaust openingsVerify that openings have either manual (self-closing) or automatic dampers that will close when the system—associated with the air intake or exhaust—is not functioning. Inspection should be done by cycling each affected system and observing damper operation. 
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Using the Evaluation Checklists
Circulating Hot-Water Piping Insulation

FR13 [403.4]2 Circulating hot-water piping insulation 

Presenter
Presentation Notes
Circulating Hot-Water Piping InsulationDetermine and record the R-value(s) of insulation applied to circulating service hot water piping, regardless of location. Inspect prior to application of additional pipe coatings or subsequent construction that would make the piping inaccessible for inspection. Identify all pumps associated with the circulating service hot water system. Verify that pumps have an automatic or readily accessible manual control that can turn the unit off when not in use. This inspection should be done by loading (e.g., turning on) each affected system and observing pump operation.
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Using the Evaluation Checklists
Recessed Lighting Fixtures

FR14 [402.4.5]2 Recessed lighting fixtures meet infiltration criteria

Presenter
Presentation Notes
Recessed Lighting FixturesIdentify all recessed lighting fixtures installed in the building envelopeVerify that they are IC rated and labeled as meeting the code requirements Verify that they have a gasket or caulk applied between the fixture housing and the interior finish of the space where they are located. 
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Using the Evaluation Checklists
Fenestration and Door Air Leakage

FR15 [402.4.4]2 Glazed fenestration air leakage:
Swinging door air leakage 

Presenter
Presentation Notes
Fenestration and Door Air LeakageInspect each window, skylight, and door to validate that it is labeled as meeting referenced NFRC or AAMA/WDMA/CSA standards. If not labeled —Determine the make and model numberConsult the manufacturer’s web site or other source of data to determine the air leakage of the assembly as tested by an independent laboratory. Site-built fenestration is not required to meet this requirement. If the fenestration is site-built, note that in the comments column.
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Using the Evaluation Checklists
Insulation Inspection Provisions

Presenter
Presentation Notes
Evaluating the insulation inspection provisions provides the opportunity to ensure insulation and air sealing have been handled properly.



BUILDING ENERGY CODES UNIVERSITY www.energycodes.gov/training

42

42

Using the Evaluation Checklists
Wall Insulation and Installation

Good Insulation –
Meets Code

Poor Insulation –
Does not Meet Code

IN1
[402.1.1
402.2.5
402.2.4, 303.2]1

Wall insulation R-value. Installed per manufacturer’s instructions.

Presenter
Presentation Notes
Wall Insulation and InstallationDetermine and record the R-value(s) of insulation applied to wood-framed, steel-framed, and mass walls that are above grade and associated with the building thermal envelope. An above grade wall is one that is less than 50% below grade. Mass walls are those of concrete block, concrete, ICFs, masonry cavity, brick (non-veneer), earth/adobe, and solid timber/logs. If continuous insulation is installed, record the R-value of foam board insulation from the label on the insulation or from manufacturer shipping materials available onsite. This inspection must be done prior to application of interior finish and after service systems are installed within the wall and/or before exterior finish that would hide the insulation from inspection. Determine that wall insulation is installed in accordance with the manufacturer’s installation instructions and all places in the wall that will accommodate insulation are insulated. Verify the instructions are onsite or are readily available to the insulation contractors/installers. If the insulation is integral to a masonry wall (e.g., applied to concrete masonry unit open areas or integral to insulated concrete forms), verify that the insulation is uniformly applied throughout the wall. 

http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/975.jpg�
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Using the Evaluation Checklists
Basement Wall Interior Insulation

IN2
[402.1.1]1

Basement wall interior insulation R-value. Installed per manufacturer’s 
Instructions.

Presenter
Presentation Notes
Basement Wall Interior Insulation and InstallationDetermine and record the R-value(s) of insulation applied to the interior of a wall associated with a conditioned basement or a basement that is unconditioned but does not have the floor above and other components separating the basement from the rest of the building insulated as part of the building envelope. A basement wall is one that is at least 50% below grade. Determine that basement wall insulation is installed in accordance with the manufacturer’s installation instructions and all places in the wall that will accommodate insulation are insulated. Verify the instructions are onsite or are readily available to the insulation contractors/installers. This inspection must be done prior to application of interior finish and after service systems are within the wall and/or before exterior finish that would hide the insulation from inspection. If the insulation is integral to a masonry basement wall (e.g., applied to CMU open areas or integral to insulated concrete forms), verify that the insulation is uniformly applied throughout the basement wall.
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Using the Evaluation Checklists
Basement Wall Insulation Depth

IN3
[402.2.7]1

Basement wall interior insulation depth

Presenter
Presentation Notes
Basement Wall Interior Insulation DepthReport the depth of insulation as measured from the top of the basement wall to the bottom of the insulation. Confirm insulation extends to the basement floor or to 10 ft. 
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Using the Evaluation Checklists
Sunroom Wall Insulation

Joyce Mfc. Co/Oasis© Sunrooms, Photo is 
copyrighted and cannot be reproduced

IN4
[402.2.11]1

Sunroom wall insulation. Installed per manufacturer’s Instructions.

Presenter
Presentation Notes
Sunroom Wall Insulation and Installation. Determine and record the R-value(s) of insulation applied to any sunroom walls. A sunroom wall is one thermally isolated from the conditioned space. If not so isolated, the wall is considered an above grade wall that is part of the building thermal envelope, and would be covered under Checklist Item IN1. Determine that wall insulation applied to sunroom walls is installed in accordance with the manufacturer’s installation instructions and that all places in the wall that will accommodate insulation are insulated. Verify that instructions are onsite or are readily available to the insulation contractors/installers. This inspection must be done prior to application of interior finish and after service systems are within the wall and/or before exterior finish that would hide the insulation from inspection. If the insulation is integral to a masonry wall (e.g., applied to CMU open areas or integral to insulated concrete forms), verify that the insulation is uniformly applied throughout the wall.
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Using the Evaluation Checklists
Air Sealing

• Air Sealing
(Blower Door Test)

• Check List

IN5
[402.4.1,
402.4.2]1

Air sealing complies with sealing requirements or tested

Presenter
Presentation Notes
Air SealingDetermine compliance with the air sealing requirements via testing or visual inspection of select components of the building. If testing was performed, record when the test was conducted (after rough-in and installation of penetrations), the leakage rate from the test, and the specifications under which the test was administered. This information should be available on a test report by the entity conducting the test. If testing was not performed, conduct a visual inspection of all components listed in the code and determine if they were satisfied. The building is deemed to comply only if all applicable criteria are satisfied.
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Using the Evaluation Checklists
Air Sealing Checklist

Visual Inspection

Blower Door Testing

IN5
[402.4.1,
402.4.2]1

Air sealing complies with sealing requirements or tested

Presenter
Presentation Notes
Air Sealing Data Collection ChecklistThe checklist will assist you in making sure all requirements are inspected.If testing was performed, record when the test was conducted (after rough-in and installation of penetrations), the leakage rate from the test, and the specifications under which the test was administered. This information should be available on a test report by the entity conducting the test. 
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Using the Evaluation Checklists
Insulation Labeling

IN6
[303.1]2

All installed insulation labeled or installed R-value provided 

Presenter
Presentation Notes
Insulation LabelingVerify that all insulation installed in the building thermal envelope is labeled as to the tested R-value Verify that the label is visible for inspectionIf no label, verify that the insulation contractor/installer has provided a certificate verifying the thickness installed and the delivered R-value as installed. 
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Using the Evaluation Checklists
Final Inspection Provisions
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Using the Evaluation Checklists
Ceiling Insulation and Installation

FI1
[402.1.1
402.2.1
402.2.2, 303.1.1.1,303.2]1

Ceiling insulation R-value. Installed per manufacturer’s 
instructions. Blown insulation marked every 300 ft2.

Presenter
Presentation Notes
Ceiling Insulation and InstallationDetermine and record the R-value(s) of insulation applied to any framed ceiling. For blown-in attic insulation, verify that the thickness of the insulation is written on markers at a rate of one every 300 ft2 of attic space and compare this with the insulation certificate. This inspection must be done prior to application of interior finish and after service systems installed within the ceiling and/or before exterior finish that would hide the insulation from inspection. If credit is taken for a raised heel, energy or oversized truss rafter system, verify such a system has been installed. Verify that insulation is installed in accordance with the manufacturer’s installation instructions.

http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/629.jpg�
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Using the Evaluation Checklists
Attic Access Insulation

FI2
[402.2.3]1

Attic access hatch and door insulation 

Presenter
Presentation Notes
Attic Access InsulationDetermine and record the R-value(s) of insulation applied to any attic access hatches and doors. 
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Using the Evaluation Checklists
Sunroom Ceiling Insulation

FI3
[402.2.11]1

Sunroom ceiling insulation. Installed per manufacturer’s 
instructions

Presenter
Presentation Notes
Sunroom Ceiling Insulation and InstallationDetermine and record the R-value(s) of insulation applied to any sunroom ceiling. �A sunroom ceiling is one thermally isolated from the conditioned space. If not so isolated, the ceiling is considered a framed ceiling and is part of the building thermal envelope and would be covered under Checklist Item FI1. Verify that insulation applied to sunroom ceilings is installed in accordance with the manufacturer’s installation instructions and all places in the ceiling that will accommodate insulation are insulated. Verify that the instructions are onsite or are readily available to the insulation contractors/installers. This inspection must be done prior to application of interior finish and after service systems are within the ceiling. 
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Using the Evaluation Checklists
Door U-Factor

FI4
[402.1.1, 402.3.4]1

Door U-factor

Presenter
Presentation Notes
Door U-FactorDetermine and record the U-factor(s) for the door assemblies installed in the building envelope. �This information should be available from one of the following:A label applied to the assemblyPackaging associated with the productBy recording the manufacturer make and model number and frame type and looking up the information from the manufacturer’s web sitewww.nfrc.org. Under the prescriptive approach only, up to 24 ft2 of side-hinged door need not meet the specified U-factor in the code. Indicate in the comments the total area of any non-complying products.



BUILDING ENERGY CODES UNIVERSITY www.energycodes.gov/training

54

54

Using the Evaluation Checklists
Heating Equipment

Verify make and model 
against information on the 
plans

FI5
[403.2.6]1

Heating and cooling equipment type, make and model as per 
plans

Presenter
Presentation Notes
Heating EquipmentIdentify each piece of heating, cooling and heating/cooling equipment by manufacturer name and model number. Where multiple components are provided (e.g., split system heat pump or gas furnace/electric air conditioner) the model number of each component should be recorded. This information should be verified against the information identified in Checklist Item PR5.
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Using the Evaluation Checklists
Lighting

FI6
[404.1]1

Lighting - 50% of lamps are high efficacy

Presenter
Presentation Notes
LightingDetermine how many permanently installed lamps there are in the dwelling unitDetermine how many of those have high efficacy lamps (>=60 lumens per watt when over 40 watts, 50 for over 15 to 40, and 40 for 15 or less)One fixture may have multiple lampsThe building must have at least 50% high-efficacy lamps to be deemed compliant.
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Using the Evaluation Checklists
Programmable Thermostat

Programmable thermostats installed on forced air furnaces

FI7
[403.1.1]2

Programmable thermostats installed on forced air furnaces

FI8
[403.3]2

Heat pump thermostat installed on heat pumps

Presenter
Presentation Notes
Programmable ThermostatVerify that each dwelling unit has a programmable thermostat for each forced air furnace that can control the heating and cooling system to allow heating temperatures down to 55 °F and cooling temperatures at least 85 °F.Heat Pump ThermostatVerify that heat pumps have a thermostat that will prevent backup heating from operating when the heating load can be satisfied by the heat pump.
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Using the Evaluation Checklists
Fireplace Gasketed Doors

FI9
[402.4.3]2

Fireplace - Gasketed doors and outdoor air for combustion

Presenter
Presentation Notes
FireplacesVerify that all new wood burning fireplaces have outside combustion air and Gasketed doors. 
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Using the Evaluation Checklists
Service Water Piping System Controls

FI10
[403.4]2

Circulating service hot water systems have automatic or 
accessible controls 

Presenter
Presentation Notes
Service Water Piping System ControlsVerify that circulating service hot water systems have controls to allow manually or automatically turning off the pump(s) when the system is not in use. 
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Using the Evaluation Checklists
Swimming Pool Systems

FI11
[403.9]2

Pool heaters, covers, and automatic or accessible controls

Pools shall have:
• Readily accessible on/off switch
•Time switches for heaters and pumps
•Vapor retardant pool covers
• R-12 insulation covers when heated above 90 F

Presenter
Presentation Notes
Swimming Pool SystemsVerify that swimming pools are provided with vapor retardant coversVerify that an R-12 blanket is provided for all pools where the water is greater than 90 °FVerify that there are controls to allow automatic time control of the circulating pumps and to automatically turn off the pool heating equipment. 
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Using the Evaluation Checklists
Energy Features Certificate

Bob White June 12, 2010

FI12
[401.3]2

Certificate posted

Presenter
Presentation Notes
CertificateVerify that a certificate identifying the energy-related features of the building is located on, or adjacent to, the electrical box.
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Checklist Consolidation and Scoring

• BECP will provide an online database and web form

• BECP will provide services to states for converting 
paper checklists to the electronic format. 

Next Step - Data Submission

Presenter
Presentation Notes
Checklist Consolidation and Scoring BECP will provide an online database and web form where checklist information can be entered. If paper checklists are used for data collection, the evaluator will need to enter the data into the online form by hand. Alternatively, BECP will provide services to states for converting paper checklists to the electronic format. If checklists are completed electronically using the Word form provided by BECP, the checklist information can be automatically loaded from the Word file. While overall building compliance can be determined manually and documented on each checklist, the online tool will simplify this process by providing automated building scores and state-wide consolidation of the data being gathered. While the individual building scores will remain private, this effort has the potential to produce the largest aggregate of information related to energy code compliance ever produced in this country. BECP is hopeful that, regardless of the approach chosen, each state will provide its data for consolidation into a national database on energy code compliance.
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Practicum

in

Presenter
Presentation Notes
This class, combined with the field practicum were designed to assist you in effectively evaluating compliance of residential structures in a local, or statewide effort.We thank you for your participation, and encourage you to use us as a resource in your endeavors.
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BECP – Your Resource 

www.energycodes.gov

Additional resources, including:
•Code Notes
•Technical Assistance to Users
• Energy Codes 101
•Setting the Standard
•Training Materials
•Resource Center

Are available through the
Building Energy Codes Program

For more information, contact:
Jean Boulin, Program Manager
Phone: 202-586-9870
Email: Jean.Boulin@ee.doe.gov

Presenter
Presentation Notes
Thank you for your time today, do you have any questions?Contact Building Energy Codes for more resources and information. We’re here to assist you. 
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Building Energy Code Program 
Resources

Presenter
Presentation Notes
Additional ResourcesContact Building Energy Codes for more resources and information. We’re here to assist you.
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